Abstract In this work, I present an interacting particle system whose dynamics conserves the total number of particles but with gradient transition rates that vanish for some configurations. As a consequence, the invariant pieces of the system, namely, the hyperplanes with a fixed number of particles can be decomposed into an irreducible set of configurations plus isolated configurations that do not evolve under the dynamics. By taking initial profiles smooth enough and bounded away from zero and one and for parabolic time scales, the macroscopic density profile evolves according to the porous medium equation. Perturbing slightly the microscopic dynamics in order to remove the degeneracy of the rates the same result can be obtained for more general initial profiles.
Introduction
The purpose of this work is to present the hydrodynamic limit for an non-ergodic interacting particle system. The non ergodicity translates by saying that each hyperplane with a fixed number of particles (which is a conserved quantity of the system) can be decomposed into a irreducible set of configurations plus isolated configurations that do not evolve under the dynamics. In contrast with erdogic systems it is not possible to pick randomly one configuration Á from a certain hyperplane and get to any other configuration in the same hyperplane with jumps that are allowed by the dynamics. This is the main difficulty when establishing the hydrodynamic limit for this class of processes. The process considered here belongs to the class of kinetically constrained lattice gases (KCLG) which are used in physical literature to model liquid/glass and more general jamming transitions. In this context, the constraints are devised to mimic the fact that the motion of a particle in a dense medium can be inhibited by the geometrical constraints induced by the neighboring particles. Here I present the hydrodynamic limit for a particle system associated to the porous medium equation. The process is of gradient type and is one of the simplest models in the KCLG class. One of the properties of the solutions is that they can be compactly supported at each fixed time. A second observation is that the solutions of the equation can be continuous on the domain of definition, without being smooth at the boundary, see [4] . In the next section I will present a Markov process whose macroscopic density behavior W OE0; T T ! OE0; 1 evolves according to the partial differential equation above, the so called hydrodynamic equation.
Here T denotes the one-dimensional torus.
Markov Process
Let Á t be a continuous time Markov process with space state f0; 1g
T N , where T N denotes the one-dimensional discrete torus. For a site x on the microscopic space, Á.x/ denotes the number of particles at that site and Á.x/ D 1 will have the physical meaning as the site x being occupied by a particle, while Á.x/ D 0 will denote a vacancy at that site. For a configuration Á, c.x; y; Á/ denotes the rate at which a particle jumps from x to y. We restrict to the case of nearest-neighbor jumps, so that c.x; y; Á/ D 0 if jx yj > 1 and the exclusion rule, a particle at site x jumps to y if the site y is empty otherwise the jump is suppressed. The jump rates are degenerate and of gradient type, in fact we consider c.x; x C 1; Á/ D Á.x 1/ C Á.x C 2/ and c.x; x C 1; Á/ D c.x C 1; x; Á/. This Markov process has generator given on local functions f W f0; 1g
c.x; y; Á/Á.x/.1 Á.y//.f .Á x;y / f .Á//: (29.1)
In order to have a non-trivial temporal evolution of the density profile the process is evolving on the parabolic time scale tN 2 . Since the jump rates are symmetric, the Bernoulli product measures . ˛/˛i n f0; 1g 
